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ABSTRACT

A disagreement existed between the Fort Scott Fire Department and Unified School District
#234 regarding the interpretation and gpplication of Kansas regulations and the localy adopted fire
code concerning the need for afire sorinkler sysem in new school condruction.  Thefire
department required a sprinkler system due to alack of required fire flow at the site. The school
digtrict did not want to ingtall a sprinkler system due to additional cosis. The purpose of
this research paper was to describe aternative methods of determining the need for afire sprinkler
system and to identify potentid solutions, if any, that would provide adequate fire protection and be
acceptable to the fire department and the school digtrict.

Hisgtorical and descriptive research methods were employed to answer the following questions:
1. Isthere aneed to provide adequate fire flow and/or afire sorinkler system in new school
condruction?
2. Arethere any nationaly recognized standards for determining required fire flow and the need for
afire sprinkler sysem in new school congruction?
3. How are other states reviewing fire flow requirements and the need for afire sprinkler sysemin
new school congtruction?
4. Arethere any potentia code alowances, construction modifications, or design aternatives that
could be applied localy to new school construction that would provide adequate fire protection and

be cog effective for the school digtrict?



A search for applicable literature was conducted via the internet and a literature review was
conducted at the National Fire Academy. A written survey of al 50 state fire marsha offices was
conducted to determine how other states regulate new school construction.

Results of the survey revealed that thereis aneed to provide adequate fire protection or afire
gporinkler system in new school construction due to an andysis of past school fires with and without
gorinkler systems. There are nationaly recognized codes and standards for determining required fire
flow and the need for afire sorinkler syssem in new school congruction. The mgority of states that
review new school congtruction for required fire flow use the Uniform Fire Code for determining
those requirements. A potential aternative was examined that would reduce congruction costs and
provide the building with afire sprinkler system.

Recommendations from this research project were to require the school digtrict to provide
adequate fire flow or ingal afire sprinkler system, support the adoption of the current edition of the
Uniform Building Code and Uniform Fire Code in the Sate of Kansas, and present an dterndtive
approach in building design that would provide the building with afire sprinkler system and reduce

condtruction costs to the school didtrict.
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INTRODUCTION

Interpretation and enforcement of laws, building, and fire codesis avery controversa issuein
the City of Fort Scott. Even though the City has continualy adopted the current edition of the
Uniform Building Code and Uniform Fire Code since 1988, the enforcement of such is chalenged a
every opportunity. Another local tax supported entity, Unified School District #234, has questioned
and chalenged the vdidity of the Fort Scott Fire Department’ s attempts at enforcing pplicable
codes.

The problem is that there currently exists a vast disagreement between the Fort Scott Fire
Department and Unified School Didtrict #234 (USD #234) on the interpretation, gpplication and
enforcement of Kansas regulations and the locally adopted fire code concerning the need for an
autométic fire sprinkler system in the proposed new middle school. The fire department required a
fire sorinkler system because the available fire flow did not meet minimum requirements as st by the
fire code. The school district does not want to ingtal afire sprinkler system because of additiona
costs.

The purpose of this research paper isto describe dternative methods of determining the need
for afire sorinkler system and to identify potentiad solutions, if any, that would provide adequate fire
protection and be acceptable to the fire department and the school district. The historical and
descriptive research methods were chosen to answer the following questions:

1. Isthere aneed to provide adequate fire flow and/or afire sprinkler system in new school

congtruction?



2. Arethere any nationaly recognized standards for determining required fire flow and the need for
afire sprinkler system in new school congruction?

3. How are other states reviewing fire flow requirements and the need for afire sprinkler sysemin
new school congtruction?

4. Arethere any potentia code alowances, construction modifications, or design aternatives that
could be applied localy to new school construction that would provide adequate fire protection and

be cog effective for the school district?

BACKGROUND AND SIGNIFICANCE

In April of 1996, Unified School District #234 patrons voted to construct a new middle
school. After much controversy in the community, the school board decided to construct the new
building near the city limits on an eevated piece of land. The proposed building is of mixed
congtruction types of Type 11-1 hour (42,800 square feet) and Type 11-N (65,700 square feet) for a
total of 108,000 square fest.

In the state of Kansas, plans for new school construction projects are submitted to the Kansas
Department of Education (Kansas State Fire Marshal, 1996a). New school construction is required
to be in compliance with the 1991 edition of the Uniform Building Code. Plan reviews by the
Kansas Department of Education or Kansas State Fire Marshd are cursory and are intended to
identify deviations from the adopted codes before congtruction. Neither the Kansas Department of
Education nor the Kansas State Fire Marshd reviews new school congtruction projects for fire flow

requirements. Thisissueisgiven to loca authorities having jurisdiction if they desire to enforce any



such requirements. Since the City of Fort Scott has adopted the 1997 edition of the Uniform Fire
Code, the fire department uses table A-111-A-1 to establish minimum fire flow requirements.

The Kansas State Fire Marsha (19963, p. 2) states,

The school owner and the designer shal work with loca authorities toward resolution  of fire
department access, water supply, zoning requirements, and drainage issues. Locd authorities
may require a school Ste to provide fire department access and adequate water supplies or
alow the option for the building to be fully sprinklered to compensate for these requirementsiif
they have the Uniform Fire Code or other  related Site requirements previoudly adopted. (Attorney
General Opinion No. 79-28 & 80-14).

The fire department required a minimum fire flow of 6,114 gdlons per minute with aminimum
flow duration of four hours (Uniform Fire Code, 1997, table A-111-A-1). The minimum required
flow may be reduced up to 75% when the building is provided with an automatic fire sprinkler
system, but not less than 1,500 gdlons per minute. A 75% reduction in required fire flow caculates
to 1,528 gdlons per minute.

The City of Fort Scott requested areview of the City’s ability to provide the minimum
required fire flow from Professiona Engineering Consultants, P.A.. Rood (K. L. Rood, |etter,
November 6, 1997) suggested water system improvements with associated costs of approximately
$597,000.00 could achieve afire flow of 2,250 galons per minute for a duration of two hours.
Rood (K. L. Rood, letter, November 6, 1997) aso suggested that the middle school could provide

their own boogter station and private water line to meet their needs. Thefire department offered to



reduce the required fire flow more than the 75% allowed by the fire code if the school district would
ingdl afire orinkler sysem.

Severa concerns were issued from the school digtrict to the city manager including that  there
Isamuch higher water volume required at the new middle school than is available a the existing high
school, the building meets the requirements of the Uniform Building Code which dedls with life sfety,
the code indicates that fire flow requirements may be modified downward by the chief in rurd aress
or smdl communities where the deveopment of full fire flow requirementsisimpracticd, and it
gppears water could be pumped from the bottom to the top of the hill and give as much water as any
location in Fort Scott.

The school digtrict requested areview of the proposed building and Uniform Fire Code fire
flow requirements from Poole Fire Protection Engineering. Dryden (S. Dryden, letter, December
16, 1997) reported that he developed an equivaent level of protection using NFPA 1231, Standard
on Water Supplies for Suburban and Rurd Fire Fighting. Dryden (S. Dryden, letter, December 16,
1997) dated, “...thefire flow for this building is 1988 galons per minute for aduration of 2 hours.
Seecdculation 1. | fed that thisis amore gpplicable fire flow than the UFC requirements since it
incorporates the occupancy of the building and the UFC requirements do not.” Cox (K. Cox,
persona communication, December 18, 1997) reported that the building is designed to the Kansas
Department of Education regulations which only require the building to be in compliance with the
Uniform Building Code. He said that the City of Fort Scott should not enforce water supply fire

codes because the city does not currently have adequate water suppliesin dl areas of the city.



Madison (B. Madison, persona communication, December 18, 1997) reported that the cost of afire
sprinkler system was not consdered in the initid planning sages.

Since there was an obvious disagreement between fire officials and the school digtrict on how
the Kansas regulations and local codes are interpreted and enforced, the city manager became very
involved in trying to solve this problem. The politica impact of this problem on school and city
officidsisnot yet fully redlized since the problem has not been resolved &t the time of this research
project. Theintent of this research project isto find an acceptable solution to the problem that may
be applied to this school congtruction project and aso serve as atool to improve the planning
process of future school congtruction projects. Problem solving is a part of the Nationa Fire
Academy Executive Development course. Fire chiefs are expected to be problem solvers by finding

acceptable, agreesble solutions to complex problems.

LITERATURE REVIEW

The School Fire Problem

Bruno (1994) described a school fire in Collingwood, Ohio that occurred in 1908. A
coroner’ sinquest into this multiple life loss fire recommended that schools be protected by sprinkler
systems. Fifty yearslater, in 1958, afire at the Our Lady of the Angels School in Chicago took
morelives. Bruno (1994, p. 10) dtates, “...fire swept through Our Lady of the Angels School in
Chicago, killing 93 children and three nuns. This disaster never should have happened, for, in the
words of the National Fire Protection Association’s specia report, there were “...no new lessons to

be learned, only old onestragicdly re-emphasized.”” Also discussing the Our Lady of the Angels



fire, NFPA Journal (1996, p. 72) reported, “Contributing to the catastrophe were the lack of
sprinklers and detectors.” NFPA Journa (1996, p. 72) also stated, “...an arsonist started thefirein
apile of garbage under a airway in the school’ s basement.”

Bruno (1996, p. 10) further emphasizes the potentia killing power of schoal fires by stating,
“..dl it takesis one school fireto cresate atragic disaster in which dozens of children are killed.”
Bruno (1996, p. 10) aso reported, “This is the richest country in the world, but children are going to
die in unsafe buildings and we have undersaffed fire companies because some chegpskates want to
save afew bucks on their taxes.”

Young (1993, p. 29) stated, “The USA suffers particularly badly, incurring not only property
lossbut dso lifeloss. It isnot surprising, therefore, that they have aready moved to sprinkler
protection for many schools particularly on the West Coast.”

According to Karter (1997), in the United Statesin 1996, an estimated 8,500 structure fires
occurred in educational property causing an estimated $65,000,000.00 in property loss.  The
National Fire Data Center (1997) reported that the NFPA, in 1994, reported that for the first time,
juvenile firesetters accounted for the maority of al those arrested on arson charges. “This growing
problem is cause for serious concern and deserves more attention from policymakers.” In Kansas,
from 1990-1996, there were 488 structure firesin educationa facilities causng $4,904,927.00
dollar losswith incendiary or suspicious being reported as the leading cause of these fires (Kansas
State Fire Marshal, 1995, 1996b, 1997).

Thewritings of Bruno, the NFPA Journd, Y oung, and the reviewed satistics of schoal fires

influenced this research project by dearly establishing thet firesin schools can kill children. Itisaso



gpparent that thereis a great potentia for an increase in school fires because of the growing problem
of juvenile firesetters, who are occupants of our schools.

The Sprinkler System | mpact on School Fires

Tremblay (1994) reported that a Single sprinkler extinguished aflammable liquid fuded firein
an unoccupied FHorida high school. According to the article, the second floor had been covered with
flanmmable liquid and was ignited by along siring fuse. The sprinkler prevented ignition of the
remainder of the accelerant.

Niga (1994) made severa observations about three schoal fires, al occurring in Minnesotaiin
April of 1994. Thefird fire occurred in a high school with sprinklersingdled in only the stage and
gymnasum areas. The fire spread to the area of the sprinklers but no farther. The damage estimate
was between $7,000,000.00 and $8,000,000.00 and was limited to the unsprinklered portion of the
building. The second fire occurred at a high school that had been recently upgraded with a sprinkler
system. Thefire was extinguished by two sprinklers. An investigation showed a liquid accelerant
wasinvolved in theignition of thefire. Thethird fire occurred a another high school a about the
same time as the second fire. The school had been retrofitted with a sprinkler system in 1988.
Eleven sprinklers quickly extinguished the firein which liquid accel erant was again suspected as being
ignited. The combined fire dollar loss of the schools with complete sprinkler sysemswas
$150,000.00, compared to the $7,000,000.00 - $8,000,000.00 loss at the school without a
complete sprinkler system. Niga (1994, p. 43) stated, “ Even though other factors were present

which negatively contributed to these fires, such asinterior flame spread, accelerant fires, and



propped open fire doors, automatic sprinkler protection overcame these obstacles and alowed these
investments of the community to continue operation.”
Tremblay (1995) reported that sprinklers saved a Minnesota school that was under construction.
Paper wrapping was ignited by a machine exhaugt pipe. Workers extinguished the remains of the
blaze with afire extinguisher. A firein aVirginiahigh school ignited by afluorescent light ballast was
controlled by two sprinklers, causing only $500.00 loss (Tremblay, 1996). Another Virginia high
school fire started in a boiler room and was controlled by the sprinkler heads in that room (Courtney,
1996). The $25,000.00 damage was mostly to the furnace where the fire originated. Tremblay
(1997) reported that a sprinkler system extinguished afirein ahigh school ceramic shop. Paper
placed too close to akiln ignited and fire soread to wall coverings. Even though the fire occurred
after norma school hours, the building was occupied. Two sprinkler heads activated and controlled
thefire

The NFPA Journd and Nigainfluenced this research project by providing evidence that fire
gprinkler systems grestly reduce the amount of property lossin school fires.

A Review of National Standards and Codes

The 1991 edition of the Uniform Building Code (1991, chap. 38) requires school basements
larger than 1500 square feet to be sprinklered. The 1994 and 1997 editions of the Uniform Building
Code (1994, 1997, chap. 9) require new schools to be sprinklered unless additional exit doors are
ingaled in classrooms or the building is subdivided by two-hour fire rated walls into compartments
not greater than 20,000 square feet. Water supply requirements are consistent throughout the 1991,

1994, and 1997 editions of the Uniform Fire Code. A 75% reduction in fire flow requirementsis



alowed as an exception when the building is provided with an automatic fire sprinkler system
(Uniform Fire Code, 1991, 1994, 1997, table A-111-A-1).

The 1997 edition of the Standard Building Code (1997) does not require new schools to be
sprinklered. The 1994 edition of the Standard Fire Prevention Code (1994) states that fire hydrants
shall be provided to meet the necessary flow requirements as determined by the fire officid.

The 1996 edition of the BOCA Nationd Building Code (1996, chap. 9) requires an automatic
fire suppresson system in schools with afire area exceeding 20,000 square fest.

The 1997 edition of the National Fire Protection Association (NFPA) Life Safety Code 101,
1997 edition, requires portions of educationa facilities below the leve of exit discharge to have an
automatic sprinkler system installed (NFPA, 1997). NFPA 1231 Water Supplies for Suburban and
Rurd Frefighting, uses aformulafor determining minimum water supplies caculated in gdlons, not
galons per minute (NFPA, 1993). The formulafactorsin cubic feet of the structure, an occupancy
hazard classification number, and a congtruction classification number. NFPA Appendix F (NFPA,
1993, p. 51) dtates,

Far sghted rurd fire departments are big boosters of automatic sprinkler protection.  With

more sprinklered buildings being congtructed in rurd areas, many rurd fire departments are
just beginning to understand the friend the fire service has in automatic gprinkler protection.
The sprinkler system provides the fire department with built-in hose line protection. The sprinkler
heads and piping are in place and ready to put water  (other extinguishing agents can be used) on
any fire. Also, therecord of the sprinkler  system is superior. NFPA records show that 96% of all

firesin sorinklered buildings are controlled or extinguished by the sprinkler system, with alarge
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percentage of these fires controlled by no more than two or three heads. 1n the 3 to 4 percent with
unsatisfactory performance, the following human fallures have been noted:

(@ Sprinkler system was shut off and not in service.

(b) Fire department shut off water to sprinkler heads before the fire was completely

extinguished.

(c) Firedepartment robbed sprinkler system of water supply.

(d) Fire department did not use fire department connection.

(&) Sprinkler system was not designed to protect existing contents or occupants.

Thereview of mode fire codes and NFPA 1231 influenced this project by revealing that only
the Uniform Fire Code and NFPA 1231 actudly provide a guide or formulafor determining required
fireflow and they are vastly different from each other. Both of these documents, however,
encourage the indalation of afire sprinkler system. The review of the modd building codes
influenced this research project by showing that designers can easly omit fire sprinkler syssemsfrom
new school construction because of the available code exceptions.

The Cost of Fire Sprinkler Systems

According to Endthoff (1997b), a new schoal in Texas was constructed without afire
gporinkler sysem. The local school board decided not to ingtall a sprinkler system because of codts,
inadequate water supply, type of congtruction, and not enough insurance savings. The school was
designed to the 1994 edition of the Standard Building Code even though there were no local or state
codes adopted. Fire fighters and city officials expressed their desire to have the building sprinklered,

but the board was not receptive. Endthoff reported that the school board was given flawed
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information. They were told that the building would be designed for students to exit safely, but no
information was given on what happensto the firein the building. The board was told that the water
supply was not adequate for afire sprinkler system, yet a prinkler system requires only afraction of
the water required for a standpipe system. Endthoff (1997b, p. 10) Stated,

The board was told fire sprinklers would raise the cost of congtruction by more than

$240,000.00. By using thefire sprinkler advantages permitted inthe Standard ~ Building
Code, however, the cost of congtruction could have actualy beenreduced by ~ ingdling fire
sporinklers.
Endthoff (1997D, p. 12) further emphasized the cost savings achieved by adding afire sprinkler
system and the importance of educating architects and school boards by stating,

We should make sure that the first question every school board asks a prospective

architect is “How much more will the school cost with fire sprinklers?” If the  architect
responds with anything but “They won't cost you money, they will save you money,” the
board should recognize there is areason not to hire him.

An example of cost savings by ingtdling afire sprinkler systlem was given by Endthoff
(1997a). A 40,500 square feet single story school designed to the 1994 edition of the Standard
Building Code can have an increase in dlowable area and a reduced type of congtruction by ingtaling
afire sprinkler syssem. The cost savings from Type |1 congruction to Type VI UP construction was
estimated at $921,000.00 minus the cost of the sprinkler system of $60,000.00. Endthoff (19974,
p. 4) concluded, “Fire sprinkler systems cannot only provide additiond life and property protection,

they can permit lower congtruction cogis”



Endthoff influenced this research project draméticaly by demondrating thet the ingalation of a
fire sprinkler system can actually reduce congtruction cogisif the architect will consider the code
advantages given with the inddlation of afire sprinkler sysem. Endthoff aso influenced this research
because he wrote about flawed information given to a school board concerning fire, water supply
and associated codts of afire sprinkler system which are very smilar arguments to those presented
by theloca school didrict againgt ingtaling afire sprinkler system in the new Fort Scott Middle

School.

PROCEDURES

Definition of Terms

Automdtic Fire Extinguishing System A system of equipment and devices which detects afire

and discharges an gpproved fire extinguishing agent onto or in the area of afire (Uniform Fire Code,
1997). Inthisresearch project, automatic fire sprinkler system, fire sprinkler system, and sprinkler
system dl refer to an automatic fire extinguishing system that discharges water onto or in the area of a
fire. Theterms sprinkler head and sprinkler refer to that part of afire sprinkler system that open and
discharge water onto or in the area of afire.

Fire Flow. Theflow rate of awater supply, measured at 20 ps (kPa) residual pressure, that is
avalladle for firefighting.

Fire Area. Thefloor areg, in square feet, used to determine the required fire flow.

Resear ch M ethodology
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The research was higtoricd in that part of the literature review was conducted to identify the
school fire problem and to establish the effect of fire sprinkler sysemsin school fires. The research
was aso descriptive in that part of the literature review was conducted to describe how other
national codes or standards address fire flow or fire sprinkler system requirements for new school
congtruction, to describe how other states review new school construction, to identify how the
ingtalation of afire sorinkler system effects construction costs, and to identify potentia solutions for
providing adequate fire protection in terms of available fire flow or the ingdlation of afire sprinkler
system.

Theliterature review was initialy started in November of 1997 viathe internet. The Nationa
Fire Academy’ s website (http://www.usfafema.gov/) was accessed to search for gpplicable
literature utilizing the Learning Resource Center’s on-line card catalog. The actud literature review
was conducted at the National Fire Academy Learning Resource Center in January of 1998. The
literature review was subdivided into four separate areas to organize the materid into useful
information intended to support the purpose of the research project. The four areas were the school
fire problem, the impact of fire sprinklers on school fires, areview of nationa standards and codes,
and the cost of fire sprinkler systems.

A survey to determine how other states review new school construction projects for required
fire flow and the need for afire sprinkler system was conducted in January of 1998. A survey was
faxed to dl fifty sate fire marshd offices, with thirty-four returned, using the 1996 edition of the
National Directory of Fire Chiefs to obtain telephone and fax numbers. In some cases, correct

telephone numbers were obtained through telephone information services and the fire marshd offices
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were called to obtain the correct fax number. A copy of the survey formisincluded in the

Appendix.

Assumptions and L imitations

It was assumed that the state fire marshal offices would have knowledge of how new school
congtruction projects are reviewed in their respective dates. The survey islimited becauseitisa
generd survey of how new school congtruction is reviewed across each state in the country and does

not provide any information directly from locd jurisdictions smilar to Fort Scott.

RESULTS
1. Isthereaneed to provide adequatefireflow and/or afire sprinkler systemin new
school construction?

Y es, there have been multiple life loss firesin schools (Bruno, 1994) and aslong asthere are
firesin schools, adequate fire protection must be provided. Fires continue to occur in our schools
where we send our children (Kansas State Fire Marshd, 1995). 1n 1994, juvenile firesetters
accounted for the mgjority of those arrested on arson charges (Nationa Fire Data Center, 1997). In
the literature review, ten school fires were reviewed. Out of these ten fires, four were reported as
arson and six were unintentiona or an unreported cause. Also, seven out of the 10 fires reviewed
were controlled by afire sprinkler system, with the most amount of damage reported of $25,000.00.
Two out of the ten fires had no sprinkler system and each had multiple loss of life. One of the ten

fireshad a partid sprinkler system and incurred seven to eight million dollars of property loss. The
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literature showed that there is aneed for adequate fire flow or afire sprinkler system to protect the
lives of school children and to contain property losses to a minimum.

2. Arethereany nationally recognized standardsfor determining required fireflow and the
need for afiresprinkler system in new school construction?

In the literature review of nationa standards and codes, severd editions of the Uniform
Building Code and Uniform Fire Code, the Standard Building and Fire Prevention Code, the 1996
edition of the BOCA National Building Code, the 1997 edition of NFPA 101 Life Safety Code, and
NFPA 1231 were reviewed. To answer this question with more clarity, the current edition of the
reviewed standards and codes were considered. From the literature review, fire flow requirements
were addressed in three of the codes and standards reviewed, the Uniform Fire Code (1997), the
Standard Fire Prevention Code (1997), and NFPA 1231 (1993). Ouit of these three, the Uniform
Fire Code and NFPA 1231 offered a guide or aformulafor caculating a minimum amount of water
supply for abuilding. The Standard Fire Prevention Code required that fire hydrants be provided to
mest the flow requirements of thefire officid.

The need for afire sprinkler system in new school congtruction was found to be required in the
Uniform Building Code (1997) with exceptions dlowed for additiond exits from classroomsto the
outsde or for subdividing the building with two-hour rated fire walls into compartments not greater
than 20,000 square feet. The BOCA Nationa Building Code required afire sprinkler sysemin
schools with afire area exceeding 20,000 square feet (BOCA Nationd Building Code, 1996) and
the Standard Fire Prevention Code did not require new schools to be sprinklered (Standard Fire

Prevention Code, 1997). NFPA 101 Life Safety Code required portions below the level of exit
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discharge in new schools to be sprinklered (NFPA, 1997). All reviewed standards and codes
except one addressed the need for afire sprinkler system, or at least a partia one, to beingtdled in
new school congtruction. Even though NFPA 1231 addresses water supply, Appendix F of this
sandard encourages the use of fire sprinkler syslems. Further emphasizing the importance of afire
sprinkler system, NFPA 1231 Appendix F, (NFPA, 1993, p. 51) stated, “ NFPA records show
that 96% of dl firesin sprinklered buildings are controlled or extinguished by the sprinkler system,
with alarge percentage of these fires controlled by no more than two or three heads.”

3. How areother statesreviewing fireflow requirements and the need for afire sprinkler

system?
Table of Survey Results
Y N
28 5 1. Doesyour stateregulate new school construction?

la. If no, please state how new school construction projectsare
regulated.
1 - Board of Education and Capital Development Board
4 - Locd authority having jurisdiction

1b. If yes, state the name of the code and edition that new school
congtruction isrequired to comply with.
3 - 1997 Uniform Building Code (UBC) and Uniform Fire Code

(UFC)

1 - 1994 UBC and UFC



1994 UBC and 1991 UFC with state amendments

1994 UBC

1994 UBC with state amendments

1991 UBC

1991 UBC with state amendments

1988 UBC and UFC

1997 Standard Building Code and National Fire Protection
Association (NFPA)

1994 Standard Fire Prevention Code and 1991 NFPA
1996 Building Officids and Code Adminigtrators (BOCA)
Nationa Building Code

1996 BOCA Nationd Building Code and 1997 NFPA 101
1988 BOCA Nationa Building Code and 1994 NFPA 101
1997 NFPA 101

1997 NFPA 101 with state amendments

1994 NFPA 101

1991 NFPA 101 with state supplement

Use their own state building code

17



2. Which state agency hasjurisdiction in approving new school
construction?
8 - Statefiremarshd
2 - Saefireand locd building officid
2 - Statefire marsha and department of education
1 - Satefire marshd and condruction industries
1 - Statefire marsha and department of public instruction
1 - Staefire prevention divison
1 - Saefiremarshd, locd building/ fire officids, and state building
codesdivison
1 - Depatment fire and building services
1 - Statefire marshd and department of commerce and insurance
2 - Department of education
1 - Department of education and local school districts
1 - Department of education and locd jurisdictions
1 - Department of education and office of commissoner of insurance
1 - Divison of date architects, office of regulatory services
1 - Sate building commisson
1 - Divison of industrid compliance

1 - Department of consumer business affairs, building codes divison
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1 - Department of housing and building congtruction, divison of codes

Y N

14 6 3. Istheproject reviewed for fire flow requirements?

3a. If yes, what reference or criteriaisused to determine minimum fire

flow requirements?

2

2

1997 UFC Table A-111-A-1

1994 UFC Table A-111-A-1

1991 UFC Table A- 111-A-1

UFC

1994 UFC Table A-111-A-1 with sate amendments

UFC and NFPA

1988 NFPA 1231

NFPA 1

NFPA 291

NFPA 13
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12 2 3b. If yes, isafiresprinkler system an allowed exception to meeting
minimum fire flow requirements?
3c. If yes, please state any other compensatory provisions allowed,
other than afiresprinkler system, as an exception to meeting fire
flow requirements.

10 - None

1

Letter from locd fire chief ating utility cannot provide enough

water stating he doesn't want hydrant ingtalled

1 - Improved type of construction
1 - Mutud ad agreements
1 - Water shuttle operations

3d. If afiresprinkler system isaccepted to reduce minimum fire flow

requirements, how are the minimum fire flow requirements

established?

7 - UFC Table A-ll1-A-1

2 - NFPA 13

1 - NFPA 291

1 - Conditiona

1 - Minimum water flow available
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4 2 3e. If no, arelocal building and firejurisdictions allowed to enforce
local fire flow requirements?
17 11 4. Doesyour state require new school construction to be provided with an
automatic fire sprinkler system?
da. If yes, please state any exceptions allowed to thisrequirement.

10 - Per code requirements

2 - None

2 - Under 20,000 square feet

1 - Under 10,000 square feet

2 - Only sprinkler below leve of exit discharge and above 4 sories high
Y N
7 4 4b. If no, arelocal firejurisdictions allowed to require afire sprinkler

system in new school construction if their local coderequiresit?

Out of the 50 surveys that were sent out, one to each state, 33 were returned for a 66% return
ratio. Of these 33 returns, 28 respondents reported that their state does regulate new school
congruction. Of the five respondents whose state does not regulate new school construction, four of
them dated it was the respongbility of loca jurisdictions and one stated that it was the Board of
Education and Capital Development Board. Of the returned surveys, 85% indicated that new school

congtruction is regulated at the state level.



A plurdity of respondents, 39%, stated they used some edition of the Uniform Building Code
to regulate new school congtruction. Severd of these states use the Uniform Fire Code or State
amendments to supplement the Uniform Building Code requirements.

Regarding which state agency has jurisdiction for gpproving new school congtruction, the state
fire marshd was listed ether solely or in conjunction with another agency in 61% of the 28 States that
dtated they review new school congtruction. The state department of education was listed in 14% of
these 28 states as having jurisdiction for approving new school construction.

Of the 33 returned surveys, 14, or 42%, reported they review new school construction
projectsfor fire flow, while six do not. The other 13 did not answer this question. Of those 14
dates that review for fire flow requirements, 64% use the Uniform Fire Code, at least in part, to
determine minimum fire flow requirements, as opposed to 36% who use some part of the NFPA
standards.

Sprinkler systems are alowed as exceptions to meeting minimum fire flow requirementsin
86% of those states who review for fire flow requirements. Also, 71% of the 14 atesthat review
for fire flow requirements do not alow any other compensatory provision, other than afire sprinkler
gystem, as an exception to meeting fire flow requirements. From the 12 states who dlow afire
sorinkler system as an exception to meeting fire flow requirements, 58% of them use the Uniform
Fire Code Table A-111-A-1 to establish the reduced minimum fire flow requirements. Of the Six
gtates who reported they do not review for fire flow requirements, 67% alow loca fire and building

jurisdictions to enforce fire flow requirements.
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Of the 28 states who stated they review new school construction, 17 or 61%, require
automatic fire sprinkler syslemsin new schools. Two alow no exceptions and 10 alow exceptions
according to their code requirements. Of the 11 states who reported they do not require an
automatic sprinkler system in new schools, 64% alow locd fire jurisdictions to require one if their
local code requiresiit.

To summarize the results of the survey, the mgority of reporting states review new school
congruction at the date level. The most widely used code for thisreview is an edition of the Uniform
Building Code and the dtate fire marshd was listed most frequently as the state agency designated to
approve new school construction. Forty-two percent of the responding states review the project for
fire flow with the mgority using the Uniform Fire Code Table A-111-A-1 asthe criteriato determine
minimum required fire flow. No exception was alowed to mesting fire flow requirements, other than
afire sprinkler system, in 71% of the states who review for fire flow requirements. Also, amgority
of reporting states who review new school congtruction require afire sprinkler system to be ingtalled
and the mgority of these only alow exceptions to this requirement that are in the applicable code.
The mgority of reporting states that do not require minimum fire flow requirements or afire sprinkler
system will dlow locd fire jurisdictions to enforce loca requirements on these two issues.

4. Arethereany potential code allowances, construction modifications, or design
alternativesthat could be applied locally to new school construction that would provide
adequatefire protection and be cost effective?

Endthoff’ s (1997a) writings were the most unexpected findings that were discovered in the

literature review. By using the alowances provided in the codes for ingaling afire sprinkler system,
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the building has better fire protection, improved life safety, and the school district would save money
in construction costs. The type of congtruction is reduced which reduces the construction costs, but
the alowable floor areaisincreased because of the fire sprinkler system.

From the survey, only four exceptions to meeting required fire flow were stated other
than the provison of afire sprinkler sysem. A letter from the loca chief Sating he does not want a
hydrant installed due to inadequate water, mutual aid agreements, water shuttle operations, and an
improved type of construction were listed as acceptable exceptions to meeting fire flow
requirements. The only other congtruction modifications or design dternatives found are stated as
exceptionsin the reviewed codes and were referred to in the survey.

Fay (R. Fay, letter, January 15, 1998) stated that a proposed new code called The
International Code 2000 has smilar language to the 1997 edition of the Uniform Building Codein
requiring new schools to be sprinklered. The exceptions adlowed would be to have additiona exits
from classrooms and assembly rooms to the exterior or to use area separation wallsto limit

undivided space to 20,000 square fest.

DISCUSSION
The study results pardld the findings of othersfound in the literature review. Thereisafire
problem in schooals, fire sprinkler systems have a grest impact on this school fire problem, nationally
recognized codes and standards are used by amajority of states who reported they review new
school congtruction, and exceptions alowed outside of the code requirements are few. No State

reported, however, about the cost advantages of ingtaling afire sprinkler system as outlined by
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Endthoff (19974). Thisis an unexpected potentid solution that probably has the most significant
impact on solving the loca problem of new school congtruction. His gpproach to solving the money
problem as perceived by school digtricts iswithin code requirements. This potentid solution could
satisfy the code requirements and contain costs, awin-win stuation for fire departments and school
digricts. Even more beneficid than just satisfying the interests of the fire department and the school
digtrict, isthat afire sorinkler syslem would be ingtdled in the school that would provide fire
protection to our children and protect the community’ s investment in anew school.

An interpretation of the study results is that most states require new schools to be constructed
to anationaly recognized code or sandard. Unfortunately, some are using outdated editions of their
codes and some of these codes and standards do not fully address fire flow requirements and do not
require afire sorinkler system to be ingtalled in new school congtruction. Mogt reporting states
indicated that if they do alow exceptions to fire flow requirements and fire sorinkler systems, it is
only per the code requirements. The survey, however, did not take into account the political
pressures that may influence their decisions to enforce the code by the letter or to modify the
requirements based on some other person’s advice. Also, the study results showed that awide
variety of codes and standards are used throughout our country to regulate new school construction,
which provides little hope for consstent code enforcement in new school congtruction throughout the
country.

The study showed examples of school fires with little or no fire protection in place that resulted
in multiple lifeloss or subgtantia property loss. One of today’ s arguments from the school didtrict is

that the building was designed to provide safe egress for the occupants. 1t ssems no consideration
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was given to the destruction of the building in the event of afire. If the school didrict believes that
they will not have afirein the building, they are probably wrong since the mgority of those arrested
on arson charges are now juveniles (National Fire Data Center, 1997). The codes and standards
found in the literature review are referred to frequently by the states reporting in the survey. The
majority of states reported that they only alow exceptions to the code requirements as outlined in the
code. It should be of value to the school digtrict to know that the maority of reporting states require
afire sprinkler system in new school congtruction and only alow exceptions per the code
requirements and of the states who review fire flow requirements, the maority use the same Uniform
Fire Code requirements as adopted localy in Fort Scott. This study will strengthen the fire
department’ s position of requiring adequate fire protection in the new middle school and in future
new school congtruction. The finding of Endthoff’s cost advantages of ingtaling afire sprinkler
system in new school congtruction (Endthoff, 1997a) will further strengthen the position of thefire
department for wanting afire sprinkler system because it virtudly takes away the school district’'s
primary argument of not having enough money and could actudly save them much more money than
the cost of a sprinkler system.
RECOMMENDATIONS

The study showed that there is a need to provide adequate fire protection in new school
congruction. Adequate minimum fire flow should be provided according to the locally adopted
Uniform Fire Code table A-111-A-1 or require afire sprinkler system to be ingtalled as an exception.
Thereis no judtification provided in this sudy to warrant disregarding these requirements. The

majority of reporting states who require new school congtruction to be reviewed for fire flow
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requirements use this same criteriafor determining the minimum fire flow requirement and only alow
afire sprinkler system to be used as an exception. Other codes or standards should not be used in
conjunction with the Uniform Fire Code on the local level because it would add to the confusion of
which code to enforce or not to enforce and could cause additiona conflict. One purpose of this
study was to reduce the conflict and find an agreeable solution.

A letter supporting the adoption of the current edition of the Uniform Building Code and
Uniform Fire Code at the state level should be sent to the Kansas State Fire Marshal. Thiswould
assg in providing amore congstent, unified approach to approving new school congtruction in our
date. Theissue of required fire flow and sprinkler system installment would be addressed and
decided early in the process. Handing off these two issues to locd fire jurisdictions to resolve with
the school didtrict after they have received gpprova to build a school from the Kansas State Board
of Education would be diminated. The letter should also recommend that the Kansas State Fire
Marsha, not the Kansas State Board of Education, will have the authority to review and approve
plans for building and fire code compliance. Thiswould aso put Kansasin line with the mgority of
the reporting statesin the survey.

A summary of Endthoff’ s gpproach to reducing costs by ingtdling afire sprinkler system
should be presented to Unified School District #234 for their review and congderation. This
recommendation satisfies a portion of the study’ s purpose to find a potential solution that would
provide adequate fire protection and contain costs for the school digtrict.

All the recommendations could change the way that new school congtruction is reviewed and

gpproved in Kansas and the City of Fort Scott. They would reduce conflict and disagreement on the
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interpretation, application, and enforcement of Kansas regulations and the locally adopted fire code

concerning the need for afire sprinkler system in new school construction.
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APPENDI X
Survey
Code Enforcement of New School Construction

1. Doesyour State regulate new school congtruction?
la If no, please state how new school construction projects are regulated
and return survey.

1b. If yes, state the name of the code and the edition that new school
congruction isrequired to comply with and complete the remainder of
this survey.

2. Which gtate agency hasjurisdiction in approving new school
construction?

3. Isthe project reviewed for fire flow requirements?

3a If yes what reference or criteriais used to determine minimum fire flow
requirements?

3b. If yes, isafire gorinkler system an dlowed exception to meeting
minimum fire flow requirements?

3c. If yes, please state any other compensatory provisions alowed, other
than afire sprinkler system, as an exception to mesting fire flow
requirements.

3d. If afire sprinkler system is acoepted to reduce minimum fire flow
requirements, how are the reduced minimum fire flow requirements

established?

Y N

3e. If no, arelocd building and fire jurisdictions alowed to enforce loca

fire flow requirements?

Y N 4 Doesyour date require new school construction to be provided with
an automatic fire sprinkler sysem?

Y N

da. If yes, please state any exceptions dlowed to this requirement?

4b. If no, arelocd fire jurisdictions alowed to require afire sprinkler system

in new school condruction if their loca code requiresit?

Please return this survey by mal or fax to: 316.223.8110
Jeit Davis
Fort Scott Fire Department
1604 S Nationa Ave.
Fort Scott, KS. 66701

Pease check if you desire a copy of the results of this survey sent to you.

Name of Y our State:
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